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ims^3 1 M^2namfc«to6iK3*i 

a £ £ t s^m^ -r £ mi ent^i 2 * tzit 3 igftom 
ep-TfflMiisw, nans*: < i > 




(iW. Ri . R2 . R3 . R4 ^R* li. **t*Jh. 
3fc£fciH, *fcliJiei»iJ!rM2 0«B«««>U<«^ 

tttt^midi fcii^»RK)Kfl»w«. mmm i bm 2 

1 a. h + . y>v#Oi&mJ*y. ttttN (r? ) 

(R8 ) (R9 ) (Rio) + m4mT>*—VJ»4* 
>) s P (R? ) ( R 8 ) ( R 9 ) (Rio) ♦ N As 
(R7 ) (R 8 ) (R9 ) (Rio) + T*mhZtl&Vh 

MTtmconimttty*^* r ? . r s . r 9 . r 

;^;^t^iirU-;«Tfc^TfcJ;V^ Ri % R 

2 , R 3 . r 4 ^r 5 <vmm?>o%. m&owsm 

SJK^fc^fc:. 4*8: < b t> 1 -?J2Lt^«lW*fc«^iSfn 



fc. X{±>\xnJK^^^US. O s Se, Te^JtliN 
R 6 Vb&o R 6 jfcSJRlft^O^ii^fcL 

1 , r 2 . r 3 . r* hxwr* 07/^/1^ r;^r? 
x-T^mft^ xxf;^, x/^y^xx 

fcii-fet ( 2 ) 
[ft2J 




R 11 . R 12 &tA*R 13 fct -^fiiiit:H, s 
fcil^ifc IBM 2 o coMl^t t < 
3tii^«W^k**fi. J£S££ l JH2 o 

h + . r;^'j^JB>f*y. afci±N ( r 7 ) ( r 8 ) 
(R 9 ) (rio) + (^4iry*-^ty), p 

( R7 ) ( R 8 ) ( R 9 ) ( Ri o ) + , As ( YV ) 

(rs ) (R9 ) (rio)+ xmhzti&v bmjtmco 

m4Wrt^*>*:&t. R 7 . R 8 . R 9 . RiHtZti 

^timuz h . %tmm 1M30 coimpk 1 1 < 

rvXy^'yS, P -y7x-l/y^yl« 

ri*, R 1 3 , R 14 ^r;^;«. r/^^yM^^T 

xxt«, ^yixxf/^, r$ 
x^yrs Kfoo-. xivyi Ki^-, 
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£*t* £ t ztmt-t&imm 1 -4iaa^miB* 

^flfit. »3j^fctT#iifSH»i|t«ri2:*W«fc 
[M^iMS ] m^R 1 -7 IBttc7)W«R6«a»l*a6 

[ mim i o ] s mmvm&ffiw&mmtt 

?xh&z. t *w&t^&mmmft^mwkFu<, 
[ mem. 1 1 ] mem s mm^stimw^mmm 

[ m& 1 2 ] it ^ s mmcommmmn^mm 

iwm 1 3 ] mu±(zmsm i -7is«c^m^± 

[ mem 1 4 1 mwmmmt fzimm^mnxh 

[0001] 
[0002] 

TO. PWiS*±«'B1^fe»^P«r&& (Skotheim 
^\ "Handbook of Conducting Polymers" icL Mercer D 
ekker tt^fr. 1986^) ^ffliaTfcT^/l^tf) 

[0 0 0 3] JW*W*0!i: L"tti, #Vi~*y*>mcO 

mmizmMT^jimzmA tx^mm^mt Ltz 

WLnfa (K.Jen Journal of Chemical Society, Che 



mical Communication 1346H. 1986^) ^\ XtVfr 

T)v*)\&*m\Lfcim&<nm&ft (A.o.Patii $> % 

Journal of American Chemical Society!^, 109 18 
58K. 1987^) %Ztmt>tlXm. «fc#«0WUi*»tt 

SflXfcfc. i^.t^^^fRftfctTWffifct, E.E. 
Havinga ^W^7x>H»ft (Polymer Bulletin 
tfe. 18^. 277 1987^) . Aldissi ^ijf^7x 
yf^^^y tn-/H»ft (*[II^ft4,880,508 ^ 

&m) . #vT-v>^mmizm®MtLx#jis#*i' 

-nffc (Journal of Chemical Society, Chemical Commun 
ication ft, 621 198730 N NfilCX/I/^Tn t7l/ 
X^KftUfcsKUT— U yWL&ik (Journal of Chemica 
1 Society, Chemical Communication tcL 180 Jt\ 1990 
^ XX/ Synthetic Metal ^ 31^. 369 1989 

Vf^^fte (Journal of American Chemical Society!^ 
112 2800K. 1990^) . X/M*Vi«£B8ILfc>f 

yfrt7fytM warn - 49183 ^frfg&itx 

mm -48436 ^&«) sflrifa&WKfetfctteHfpS 

[0 0 04] t^Lft*^. g5K-rM^ttft^rT 

pHCO{£T^I^3&^fWt!t^C0^l«±# (#« 
LT. dcOiaftJfett^-fbi:. 0fi.if^¥4 - 3 2 8 

4 8-^$g£!asjoj: otzffiwb^mzmmT&xniz 

®K**R&±^* WS*®»fiEli**5 x l o^ Q/QI^ 
1 2^-^. 4 81-5 41) . 

[0005] ffia, JBirtKE^SiKif-r&^fc lt«. 

W8-2 5 9 6 7 3^$g^i3^T. 

zmttzitrntm^tix^h. L^tft^, 
=m*imti>jm!zto\*x* mmxmtmtLxfc 

l»^ft^^^±^MI^^$ilTV^. -7j. « 
SB&jhffl<i0fiWC«ftV^. tHf6 -51 1283^ 
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titXft\t>iiX\^fr~>tz a 
[0006] 

[0007] 

en -7'issttMf^tftwi^\ sat* 

*r<r t . mift^commcrmn'&i&Tznmmzw 
mxn&z\tzn.^tzL. *^mz& 
its mmrmm*)v* >mm & s e k - 

t Ttm^^^Mt^mizzmtterionmm^mtx^ 

-tmmztemzmmzti*^ ^m^mmLmm 
mmmttxit. mmm<m&^u&m&\t'£M 

m-h. mft^&mtLxte, mnmrMtmm^ 
^hn^fa (^^yv-) ttzimmm^^^m. 

(n^uv-) xfo&„ msm^mzmi-mnm 
K>MLmmm^~mmt txa, ^mmmmzio 
v ix n n^^mm^mx t><®xt>&<. 

mz-i$. 7x^x t°n>Ji/y, ^~u>\ 

ft. #a L<fcM yfrt7f-i/v&^577x- 
[ o o o s ] ot. *:^£i¥*a^i^B^^ o ^mx 

[^3] 




(5^. R 1 . R 2 . R 3 . R 4 IkX/R* Ji. ^ixm 

stfcfc: h . t fci mmm. m^2o commix i t < 
*gg£. ^nyyrn?. -bus, yr/s, 

(R8 ) (R9 ) (Rio)- mAWcry^—^M* 

» . P (R? ) (R 8 ) (R 9 ) (Rio) + , As 
(R7 ) (R8 ) (R9 ) (Rio) + Xm£>ZtL&Vb 

imm<m4Wrttt>zm&. r 7 . r 8 . r 9 . r 
< tettmtcowMi* t < \mmu?>T)v*)vm^ twz 

fciiT U -)VWX'fo oTti^o R 1 , R 

2 „ R3 , R 4 atXR5 <7)Sgtt7)^ K£"?a»£ 

&&5mmt. m5mm>*t>fflx*iffi&6mmiz&tti 
tzM^emmcomzmL. oB^3c^wrc#>&. t 

tz. Xii^Ojl^aUS. O, Se s TeifcliN 
R 6 Vfo&. R 6 ^^17 1 ;^20^UI^tt 

1 , R 2 s R 3 , R 4 teXX/R* <7)T)V*)Vm, T)Va 

*ism±tz\z.T)v*}v^x^}vm<nmMz\±. ^jv^- 

i7f;^, 7/^yixi 
T5H^ xayTSH^, 

[0009] 2 ^ii. na-fce ( 2 ) T^s#isr- 
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R 11 . R 12 &T/R 13 ti. ^ftWUfcfc^H. & 

mz&mm 1M20 <nmmvti> l < y^^ia^ 

jfxfcfcfcfcrH. ^^(^S^1^2 0OiS^^U<ti: 

tKg^yx-;«^^^^^^iiff^^^-ro M 2 
h + . y>i%vikmJ*y. ttiteN (R^ ) (R8 ) 
( r 9 ) (rio) + {hm^t^xt^^^k p 

(R 7 ) ( R 8 ) (R 9 ) (RiO) + N As (R 7 ) 
(R8 ) (R 9 ) (Rio) + ^m>3*T.*Vb»g7CX<0 
S&4ft#**V£3H\ R 7 . R 8 . R 9 . RiOii^jh. 

WBducH . mmm 1 3 o anaa&Kk t < 
tt^mtt t < \mw®p>T)v*)vm. ^unit. t 

TVS. TVXy^Vi, P -y7x-^y^y^ 

}V^)V^X"r)V^m.^iz\t. fiJVtf—JV^, x~f 
xxf;l/^, ^/^yixxf/^, T$ 
X^yrSF^, X)V7i K*fr£. X/P? 

fU^^HM^z-k^LXhJ:^ )Xfo& a 
[0010] R 1 . R 2 . R 3 . R 4 . R 5 . 

r 1 1 . R^m/Ri* kLxmz^mzmt urti, h 
(*X) , T/i^f/«. Tfl'^S'S. r;K^xf 

T)V*)Vmt LTii^/K x^/K rntVK TL> 

^ri'/K 'VT-f-zK /K -fi^K 

=5r^x^/K ;*N^x^/K ^ f^x h^x^- 
/K T-feh-;K 7xfy;Pf, T/Pn^f^fcUTti 
Sh^i/. xKy, rn^y, -^yrn^y, V 



xb^fy^;^-;K /b^y^;^ 

^/l^t^^r^TM'**'*. Ii7xx;Hi;U 
ti7ua7x-;H, ^no7x- 7'o^7x- 
^f;P7x-;H, ^b^y7x-;^^lf 

£>*i£o ilE^R 1 . R 2 . R 3 . R 4 . R 5 C0T)V^ 

)vm, r)va^^mc^m^z\t, an^i/ns^ x- 

fiSHtr^r LtiiK 

[0011] — fcS ( 1 ) ^R 1 . R 2 s R 3 , R 
4 N R 6 N R 11 . R 12 ^R 13 ^i5V^T. MIBSSSS^ 
*X\ H, ^Si{cl7 T ;^2 0<7)]i:M«i>t<{i^^ 
7/K;Ht ^liT/Pn^yi^it l< , H£ 
^(i^Sm 1M2 0 coWMVtii t < tt4J-(S«tOT^3 
^fyl^tl^L^o m&oR 1 . R 2 . 

R 3 , R 4 . R 6 a»&3fcrft£Ha«Bi. m^z&mco 

mmtitsxw&Lx. mmmzxvwMztix^&K 

i^lxy. r^yxxvy, {S^7*^^i/y, ^^-ix 

y^^i^. Xfl/yy'^y^^W^)^, 
[0012] -HW ( 1 ) *?)R 6 &tXH!ft3« ( 2 ) * 

1 . R 2 , R3 , R* , R 5 tmtXfo&« 
[0013] -f&R ( 1 ) *3 .fctfHRaS: ( 2 ) fcfcH 
ts Mi ioit/M 2 ti. H + . N (R7 ) (RS ) (R 

9 ) (R 10 ) + •c*b§^4*4«ry j e-^A^f 

^-y. P ( R 7 ) ( R 8 ) ( R 9 ) (R 15 ) + , As 
( R 7 ) ( R 8 ) ( R 9 ) (R!Q) + *C*b£*L£Vb 
j^7cS^48Wrf-^>', J)^^liNa + . Li + . K 

+mcoTn>%v&mj*>£mhL. mi fc^^M 2 1± 

r 7 . r 8 . r 9 . R^tezti^nm&izH. mm&i 
M30 <7>wmk i>t< it$mt<tfmi> t < immm 

^fi/ys, ttrn^isy^ TVS. TV^v-tfv 
X. P -y*7x-Uy^ylori:l^, *SI2W 
«07C**-^tf**^T;^A«*fcttTU-/Pa£r*) 

[00 14] i>*>SN ( R 7 ) ( R 8 ) ( R 9 ) 
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t LTii. Mz.it NH 4 \ NH (CH 3 ) 3 \NH(C 
6 H 5 ) 3 + s N (CH 3 ) 2 (CH 2 OH) (CH 2 

z) + ^^^B»ifc«±r/^^ffifttt<iiru- 

P ( R 7 ) (R 8 ) (R 9 ) (R 10 ) \ As 
(R7 ) <R8 ) (R9 ) <R10) + T~mhZtl&Vb 

mjtm<om4WWi-*yb ltjx. witfPH,*, ph 

(CH 3 ) 3 + . PH (C 6 H 5 ) 3 + . AsH 4 \ AsH 
(CH 3 > 3 + > AsH (C 6 H 5 ) 3 + ^#W&£^3: 

T ;Mf/M« L < 14T U -/HBJ«£Wr v ^ 

[ 0 0 1 5 ] R 7 , R 8 , R 9 , R^OW/H^i 

/Hfr£\ x-^/Hf#£\ xxf;HS 
^ r$h'^ x/I^m x/l^ * xvi4£-£\ 

-fl&S ( 1 ) lc*$VYC, M£ tv^M + coflfi: LTii. H 

+ *N (R7 ) (R8 ) (R9 ) <R10)+ TmhZtl 

zmimry^-iy^^y. m/Na* . Li + tti 
teK + ^t/^u&jk^xc&'k mzN (r? > 

(R3 ) (R9 ) (RIO) * #a*U*. 

[0016] ^^-Cffiffl^^HR^ ( 1 ) -WSJi* 

y^-r^'rv-i , 4-x/u*>ry 
fTt7fy-l, 3-iM/K 4-^;l/-5-x/l^ 

/K4-x;i/^yfrt7fy-i, 5 
-*+jv-4-x)Vft4 yfrt7fy-i, 3-s^ 

/K 6 -xf 5 -XM>f Vf Tt 7f 1 , 3 

-s^/K 6-rnbv^-5-^;^^y^r^7x>- 

-1, 3-S>W/K 6 -7**tis- 5 V*T1r 

V^T1~7^r>- 1 , 3->M/K 6-^'v/l^-5-X 
/P*>f Vi-T1-7T>- 1 , 3-SM/K 6-^h^i/ 

-s-^^yfmf^-i, 3-$s4)v, 6 

xKy-5-X;^Vfrt7fy-l, 3->M 
/K 6 - ^no- 5 - ^>f Vf 7t 7f y- 1 p 3 
->?>f/K 6 - T'nt - 5 - X/^>f y f Tt7f 
1, 3-iM/K 6-b'j7^n^f;P-5-^ 

-fy^r^y^y-i, 3-s^f;K 
yV75y-i, 3-sM/K 5-x;^>f y>f yK- 
;i/-i, 3-SM/K 6-x;^t7b [2, 3-c] 



ryt^7^ yxf^ry^^ 1 ?^, hu^^ 

ry^x^Aa b)jxf;l/T^x^S, fh7>t 
f-zPTV^ex^A^ fh7XWy^x^AlfS: 

[0017] < 2 ) T^s^ft-fts^ifioiffi t 

^ffcMfcLTIl 2-X/P^-l, 4-^77xX 
I/y, 3-^^-2-^/^-1, 4-^fS77xX 
U>, 5-X+)V-2-X)VTfr-l, 4-^f$77xX 
U>. 6-X*h)V-2-X)V*-l, 4-4^J7au- 
5-^)V-2-X)V*-l, 4-^77xX 
ls>, 5-^is)V-2-X)V*- 1 , ^7i 

— 3-*h*^-2-x/Wfc-i, 4— fsy? 

5-* h^r^-2-X;^- 1 , 4-4 ^ J 
y^-Uy. 6-XY*ri/-2-X>V*-l , 4--T5 
77xXUX 5-xKy-2-X/^-l, 4-^f 

577xxi/y, 2-x;i/*-N-^f-;I/- 1 , 4--f 
$/7xxi/y s 2-x;l/*-N-x^- 1 , 4— f 
577xxvy^)ig!^, &L<!«<0U^*7A 

^-hu^AJS, ry^-^AJg, ^f^rytxi) 
^Afe. fb7xwytx7/,i^iifi):Mi 

[ 0 0 1 8 ] HfflB, Hte£ ( 1 ) ifcliHR* ( 2 ) T 

(2. WE^^^^95EU£ffi*. 100 
^%-5 0^%, jfftl<(il0 0^%-8 0t 

•CftotfciK luld^M-^Wx, ISOiStM^^^ 
LT^7-0 7^*i^^$nf, ?y^3!K 

[0019] *f6WCcfflV^^L& 
^t^\ 5-2 0 0 0(7)15131, imt<aio — 

ioo ooiEtffl-cfc^o 

[0020] ^^Hfcifflv^fL&x/^vitt^^rri 

i ) HBW ( 1 ) L = 0T^3tLMt^flBt^)-fl«J 

ig. ry^x^jg, bijxf^ry^x^Aig, 
ii ) ira i ) niaft3Mtte* s o t;wtfab** tfc 
7y^A3!Kyv-, bp^^u (5-x;^>fy^r^ 
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yf-y- 1 , 3 - y-f;!'- c o - >f vf rt7fy- 

iii ) HE* ( 2 ) T*3*lM5t^O-«i: LT. 
-1, 4-^77x-l/y-co-l , 4-^77 

x-i/y) o&fllii. »tf*a>y th'J^ 

[002 1] ^^O^Re±^^(3^A$^L-g>|| 

x. mz.&*)\s#>mmm. mmmw. ^mmm 

tmmzzMimtizm&'tiitf. mm. mm. mm. r 
uh^yig. y?>m. ^y^ym. 
n^y-ym. ^y°?ym. *?9yn. si-ym. f 
*yw.. lyy^xym. vfxym. hv^tym. f- 
hyfjjym. *o*T*>m* ^y-rxym. 
??*ym. /tf^yi, x??v 

)vm. t?V)\m. ?uhym. *w ymmco^rnvt 

ym. ±tzlt^^m. tayl, as\?m. ?)V?)V 
m. Tisvym. v*yym. x\yyi, r-^-fy 
m. ^yywmcommmf&mi;*>i#ym. i>u<ii 

•?Wyi. :7^gL ^aylL yhy^ymm^ 

mmmmm^^^ym. z^^m^m. >-x- 
y^)vm. ^vy^ivm. 1-y 

^^y^jv^ymm^mmm^^ymm/^tih^ 
ummmmmf^tih. *tz. nmmm. mmm. 

l<i$. mm. rnwt, ??ym. ^y?ym. 
^y-ym. i^yu^^rym. ^y°?ym. ^??y 
m. Ji-ym. ?#ym?nmm&£ifttmttcr>±y 
xtvtfymxfo&o 

[oo22] -jj. m&mt lx. ry^-r&mz 
i>&mtfzte^mmcomffinT*yit&m. ftir^ 

mmmr $ y i\^m*^wmzm^tiiz . y *)vr $ 
y s ^jvr^y. rntvpr^y. y&ivr^y. v 
*+)VT^y. yxw$y, hV*^/\sT$y. h 
yji^->uT$y. T—Vy. ^W-yy, ^yi?)i> 
y$.y. t/x^ y-)vr^y. y-jvr^y. 
h ] J^ y-jvr^y. ^)V^)y. trys^y. t^u 
*jy. is?u^y)VT^y. l, 4-r^y^r$v 

[0023] ^mmr ^ yit^^^mzmm-ti 



'jy, UV. 4--- hoT-" u 4- 

'jy, y7x^r$y, Fij7x-;i-T$y, <yy 
^rsy, i~y^~iVT^y. t7^i/yy'r$yw 
if & £ t^rs £ . ^mmmmmit^coMi^mt t 

^tvwk mjtvwk t°ijyx t^^'y. t 

try$yy N h'ljfy'y, M/Ty'y, -fyK 

— /K >fy>fyK-/K >fyb*y^y. ryy. 

y. -fy^yyy. *y*vvy. y^itymitmf 

[0024] *^0M^^m^±^JM^J(CfflV^ix^^ 
ti. -fcS ( 1 ) $.tz\i-m& ( 2 ) M^£;fx&$t*i#. 

itt^tsm^fomf. mm. ^m^mm-r^mmxhti 
imizmfcztL&h&xii^. Mz-imtkmzii. * 

fomtLXte. 1, 4-yW^fh7tFP77 
— K x^yy#-#*-K 7Dt°i/^-^ 

^-h^o^-^-h^^ r-bb-hy;^<yv- 

h'J;l^- h'J;HS. ^^y-/K x^y-/K 7°n 
^v-;u. ^/rnAv^^r;^-;^, n, 
N-y^f;i/^7S h\ ^^-;px;^^yh\ n 

[0025] ^^^m^±^l^'Ji: tTfflV^n^ 
MtB-jdK ( 1 ) ZtM-fo^ ( 2 ) T^Sft-MI^ 

s^k. i&Mco&mmi. ztL^tu&'ftm&k lx 

0. 00 1g/L-5 0 0g/L^MK, J;Dfft 
L<li0. 0 1g/L-5 0g/U"J)^ o 
[0026] ^H^^^jBn.JIfiJti. mflSgeF- 

Tii. r~tywtti, ^^^-y^MvStt 

o.oi — smmm^z. %m&n&\e>M.w o. 001 

[0027] *m*mwmm±mmu. mmt&mt 
<D^kt^m^±^mmz^tti^muA^t^ 
^&c\ti,z£K>. mm^T)v* o&nmmx&McDp 

^K^^z-mmiAL^m±^hzk. h^mvh 
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wssk m&wtmmizm txm«ttmtmft>ti 
%t>\z^ m&^zwm^&m. m^m&zm^- 

[oo28] mmw^±mmnz x *)mzm±zti 
izmmztL^tf. mmm^^htLxn. mm. ^ 

>f5hm ^'Jtsf^sf^ ^y^i^^T^x 

^'J7 7^t'x;k ^^vlCfx'JfV, 7 7f 

^07 4 /^WiI n D p, is V 3- V^fli. ±t>* 
JRBKbW, L i N b 0 3 ^IIWI^, AsGa^ 

[0029] 

^fcWMttrM. #$8^D#S4:*v?aJS (pH) 
li. ^^11^ ^V^H- ( (ft) ffi*glgff$fr 
1. pH METER F-13I)HTI€U, ^ 

lH-IIIffl) fcffl^t, 

^7^i«r i 5 o o r P mTmmm^umLfzm^ 

MODEL HT-3 0 1M) fcrC3!l5£L 

mzm^xmt>LfzK>. m&L?z*)~tz>mz£^xmiz 



^t^tzm^m^^zmmzm^h^xM . '< 
eto & co. mcnmmzm 

[0030] (mmi ) -*st ( i ) t-fcit&R 1 . 

R 2 „ R 3 „ R 4 s R 5 cB^t/M 1 tf^l^flH, X = 

s. l = o xmztiz Lffi&m&cDfc¥ffi&*& 

V EH E H-Tt^lftt^fMtft 0 . 5IK#* 

3-^-f;P) co^jKUv-, 0. 6 (w/ 
w)%^100mlt:i!5. 6mimiN- 
T^xr*l 5ml £»LT^#Ml^r&«r£:fc:J: 

m^w.mcr>*m4*ym&(pum) 3. 6*c*o 

fc. tufa. ^m±^«'J3m 1 £#5Xg«fc: 
xey^lfcf^ ZbfoX ^Xif^xmM^z 

fztc\?>.. 5. 4X1 0* Q/DT'ifcofc,, _hia^TO 

±^wj$: imritzttm l „ mmmz^ryr vy^tx 
zcopum. &£v±&tmmtztf7XimzftjfcLm 
mmm(Rs) zm^fztz\*>, -^nmxnpu= 

3. 5. Rs = 2. 9X1 0 s Q./U. 2 r R&Cttp 
H=3. 2, Rs = 2. 7X107 fi/TX 3fE&X 
iipH = 3. 1. Rs-4. 7X10 7 Q/CTO&o 

[003 1 ] (^»J2) 5WWifcR«*ctT#*t 
»J (5-x;^>fyf7t7fy-i, 3-^>f 

£o^m^ o u^-. o. 6 (w/ w) %*mmi 0 0 

mlfcg^5. 4mimiN-r^-77j<14. 

4m Xtexx/Y^ytv^y^yxiv^ymo. 1 g^gs 

JnLT»H^M^rs i tiz X 0 > S««ff«ISJjt»l 

zntz. *ftfmmMcom&m£<v*m-i *ymm (p 

Hffi) ii. 3. 6Xfc->tz 0 £tz, tula. 

^ij3m i ^^7«t:xe>MU, |g^-r§<ifc 

<^M^i£&5£Lfci:<r6. 5. 0X1 0 5 Q/D 

xh-otz. ±tmmm^mm^^nzmnL. mm 

y^f^TlipH-3. 5, Rs = 2. 9X10 6 QX 
□ . 2-r^f^TlipH = 3. 2. Rs = 2. 3X10? 
Q/Dk 3^-MT1ipH-3. 1. Rs = 4. 3X1 

0? fi/DT*>o3to 

[0032] (IWW3)«WlfcH«(CtT^*t 

Jt^u (s-x^vfwf^-i, 3-^>f 

;p) «»'JV-. 0. 8 (w/ w) %tRM10 0 
m 1 izmm3. 5ml ^tflN-T^-T^fCl 5m 

l fcJ:i;Kfy;Kyt>^ylo. l g^fflnL 
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3ml ^^^X^^Xb-VM^LT. 

*maiE«aELfcfci6. 2. 7x10 s n/n-c 

^^T'(ipH = 4. 0. Rs=2. 6X1 0 6 Q/D. 
2*m£XtepH = 3. 9. Rs = 3. 3 X 1 0 7 Q/ 
□L 3yj?&T'tipH = 3. 8. Rs = 4. 6x10? 

a/uxh^tz. 

[0 0 3 3] {m$m\A) swwifcH*fctr^*t 
fc;Ky (5-^;i/^yfWf>-i, 3-y>r 

AO ^ii^'J7-, 0. 8 (w/ w) %M1 0 0 
ralCHl. 7ml £-&t2lN-T>^-T7k7 . 5 
m 1 £MnLT8Smi-^£ Z\bl,z£ Kf Bftt-f&ftn 

>mm (pHg) ii % 4. 3T"&ofc 0 £fz. MB. # 

«©±*!SIffJ3m 1 ztfjxwmzxvymftvx. % 
mt t Z t tJ:otax»TOjUSiffl^)SI8 
*f&RL*^®ffi*M*ffl£Lfcfc£^ 2. lxi 

0 5 Q/DTife^, JJe^^E&iBQWrHSr^aTtcSSc 

2. Rs = 2. 0X1 

0 6 Q/LL 2^H^T«ipH = 4. 1, Rs-2. 6 
X10 7 3-rj!f£-mpH = 4. 0. Rs = 
4. 0X107 Q/nt*ofc 4 

[0034] (MfcW5) OTB¥7-4 84 3 6^&fg 
■?BB^3*iTV^*ifet##t:Lr-«UfciKU (5- 

f7t7fV) (8 0^%: 2 0^%)^^; 

0. 6 (w/w)%«10 0mlM6. 
8m 1 £-£t?l N-r>^r-T7Kl 8m 1 SriffllLTJi 

ft, *wmmffl&m&mt(D?i<.m*>mm (ph 

fit) (i. 3. 7Xh-otz. sola. WB&iHMffJ 

3ml £#5X£«fcXtf>»&LT. ffeBH-SClfcfc: 
«* o T ^9^M^1ffTO±«!TOJ^?iJ«&^ L 
^ffiffi!Sffi£«!l5£Lfci:<r6. 5. 5X10 5 fi/DT 

Cfyryy/tt^pHi, «t t^_bsE ^* ec 

J|f£TiipH=3. 6. Rs=2. 3X1 0 5 Q/LL 
2^^pH = 3.5, Rs = 2. 9X10 7 ^/ 
□ . 3^j!&Tt2pH = 3. 5. Rs = 3. 9X1 0 7 

a/uxh^tz. 

[0 0 3 5] (H«W6)HRa<l) £*3t«Ri . 
R 2 , R 3 N R 4 , R 5 ^ itA'M 1 WZtl^tM^ X = 



to a e v-rmmw^m^it^xh o . 3iK#» 

^ie-fb^«^M^#:i:tT. XV (t7>[2, 
3-c] f^7xy-6-^yi) fcjgtf. JftRFp 
8-188777 M^&£##^J& LT . 

0. 6 (w/w) %*j8fc*i|Sffl|Lfc. -fL^^HWJ 

iz&wxi*. mmmmiimnxv (s-x/i^v 

WiSaLfcEtfHi. H*tCTliSa^*Wfciait«mS' 

M(phi) ii 3. 6x$>K). tf^xmmizftf&L 
tzmmco^kffi&ttmz. 5. 9x1 0 5 q/too 
. ns« 1 1 m t x o tziMs&wBsjtimMzimT 

S^ffi(Rs) Wyfcfci*. -^r^TiipH = 
3. 5. Rs=2. 2X1 0 s G/CL 2*mkX\t$v 
H=3. 2. Rs = 2. 5X107 Q/D, 3*R&X 
J2pH = 3. 1. Rs=4. 2X10 7 Cl/UXfo^> 

[0036] (mmm7) -nm ( 1 ) ^tt&R 1 . 

R 2 , R 3 „ R 4 s R 5 ^it/M 1 »^H, X = 

nch 3 . L=oxmzii&mMLffik&{*Lcofc¥m 

tX. W6-4 9 1 8 3^ffilBttO*S*r##fc:^ 
f£LX, 0. 6 (w/w) %^fiJ^itfc, Z\tl* 

xmmuz&^xte. mmmmimmco^v (5-x 

/^yfWf^-l, 3-SMAO «jK'Jv 
OC3aSLfcJ2Wii. H»CTllEtt<0«Kli:RI 

S^^f>1SJS (pHffi) ti. 3. ^X^B 
tc:^L^^»)^ffiSi)tffiti. 7. 2xio 5 Q/n 

r*-?^. mmm ltntxo (,z±mmmm±mm\^ 
imTizmwL. mmmzy-yyv >?lx zcopum 
tmmtmm (Rs) ^i^^:^, -^^atiip 

H=3. 5. Rs=4. 0X10 6 Sl/U. 2<rfi&T 
lipH = 3. 2. Rs = l. 8X107 3tfl 
trmpH = 3. 1. Rs = 2. 8X10 7 fi/Dt* 

[0 0 37] (^ftj^ljS) (1) ^fctt&Ri = 

C 10 O-. R 2 . R 3 tfZtl^tlH^ X = 

s. l = 0 xmztiz uom Lm&m&cofc<^mi££& 
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^y- 6 -X/^-f Vf Tt7f >- 1 , 3-i?A)V) 

zmv\ nm^s - 2 5 9 e 1 3^mi^«# 

0. 6 (w/w) %*jga*aififiiLfe. 

iSa^^^^lftK (PHI) (i. 3. 6T^0. # 
7X^®^«L^JKO^MSmiiii. 2. 3X10 

OpHfcfc^iBffiiM (Rs ) ZM'WzbZZ. -fft 
MpH = 3. 5. Rs = 4. 6X1 O 6 Q/D, 2 
yMT1ipH=3. 2, Rs = l. 6X1 O 7 Q/ 
□L 3^mTtipH = 3. 1. Rs = 4. 3X10? 

[0038] mmm9 ) we, hrss < 2 > iz&tf& 

Rii, R 12 . R 13 . R 14 iDj;tXM2 j&^ft^iH-C^ 

^W^R&J^ySW^SSt^. Macromolecu 
lesf^ 29^. 3950-39551 (1 996 

-1, 4->f$77x^l/y-co-l , 4-^577 

(5 0t/l/%: 5 0^%)«^'J7 
-.3.0 (w/ w) %7j<^l 0 0m 1 fcf«6. 8 

m 1 £^ro 1 N-rv^-r^i 8 m 1 zmtoLxtm 
wwmm<nm&w&v>*m4*ym&. (phd a, 

3. ±tE^S^±^fM^J3ml 

£ai5£L*rfc<I^ 2. lxlO 6 G/n*C2&-5fc. _h 

H = 3. 6. Rs=8.9xi0 6 O/CL 2yMt 
(ipH-3. 5. Rs = 2. 1X107 Q/EL 
&TtepH=3. 4. Rs = 4. 3X1 O 7 Ct/UTfo 

[0 0 3 9] (£*0fl 0) ^mT*tL*!#€Ei 

iMWBm 1 ^y*77;^^yr/t7bdfyy 

a»&jfi*sK> ? SWF*U^X hMLh^ 1 5 0 0 r p m 
"WlfciCTU &J?0. 0 2//m^ti±»I^^l 
Lfc 0 Journal of VacuumScien 
ce Technology^ B7^ 15 191 

d989¥) t3iemo7j^T% *m*!H»u 

Wfii^ii Lfcfc<16. filftilli 0.05// 



[0040] (mmiummsxwmu&smto 

4^sal6oi) zm^fMt. mtmiot±< 

wmmz o.o5u mjam o . ^mro±^m^n 

^ lx >>x h t,zn>^zwmLtzmco^-7mmiz , 

mzx v^iimwm&t&zz*. wm&mmz 

x 9 mm&ttz z t 3&fnregT«> -> tz . 

[oo4i] (mmi2)msm3tmm<^mvm 

mLtzWmffiltmmiO . 5mlC^37Mft(fi 
-fb^S^f — ">MX1 5 0mmXl 5 0mm) £l# 

mMmmzir^wffiimmznfzmwnt>tifz* z\ 
co^tmcommmmi±s. 4x107 n/nTfo^/z. 
[0042] (mmmi3) mmm3tmmco^mxm 
mLtz^mm±mm\sm 1 ^m^mry^m 

0cmX40cmX40cm) <7)^kMiZXy° 

i/-m^LT&mLxnhtitzftmm±zixtzmAcr> 
mmmmte2. 4x107 o/oc&ofc. 
[0043] (mm 1 4 ) mm\2 1 mnnjr&vm 
MLtzm^m±mmm imi^ ^ro^-flaws*! 

^iJlfl/yfl/7^1/-h7-f/U (1M>C: 10 
cmxl0cmxl00//m) 3—^—8 

ih^tu^W^^WfttSffiti 1 ■ 5 x l 0 5 Q/UTfo 

^fZo 

[0044] (mm\\5)mmm2bmm<r)^mxm 

Bt^WWIMlm 1 *ffi3WS*^fc*MSfL 
fcitfUJ&ffch*:^? 4 X: lOcmXlOc 

mXlOOjum) t^S— 3— ^— 8#TV<— 3— 

coa®SiJi:«i. 6xio5 Q/ntiioto 
[0045] (iutw i 6 ) mm2 1 mmvjrmvm 
MLfz%?mffi±mmnm 1 ^w^^^ii^n. 

^'JT^'Jl/- ("t^fX: lOcmXlOcmX 
5mm) ^S-a-^-8#T7N-3-h^t^. ^ 

Lts m* Lxn^tifz^mtm±ztiJztfmco3m& 
tmiti. 4xio 5 n/nvfo~?tz. 

[0046] (MBM) p HMmMZ&mL^ttMM 
tHTfciM-. WfcWl fcR«fcL-r-«LfciKU ( 5 
-x;^yfrt7f>-i, 3-^>f;P)o^^ 
uv-. o. 6 (w/w) %«^:iN-m-r 

7K3. 2ml»DUpHl?:5. O^ilt^, * 
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ftmL$mmmzm**ikz*>. witRs=4. 

5X1 O 5 Q/LL l^f^tipH = 4. 2. Rs = 
4. 7X10 7 fl/CL 3^MtlipH = 3. 8. R 

S = 5. oxio 8 fi/ntfc^^„ <rdr#^tL^jc 
ffiffiu. m&x*mmimxim*fz> t P hi±*& < © 

m ( 1 990^. 1 2^. 48K-54K) *cJ:*l 

if. wfrn^mzmM-tz xmitzts toe* * m± 
zzttfigiibbtix^hcDT, ph=5. o^mmz 

[0047] 



nmt j: o xmm±^nffi±n&^%&mmmztt lx 



(51)Int.Cl.e iK'Jie-^ FI 

GO IT 1/28 GO IT 1/28 

HOI L 21/027 H 0 1 L 21/30 5 2 8 

111 B3W«X«I^^MSirc«l*l 



